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(54) LINKER COMPOUND, UGAND, OUGOSACCHARIDE CHAIN FIXING METHOD. AND SUPPORT FOR 
ANALYZING PROTEIN 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a linker compound capable 
of simply fixing an oligosaccharide chain to the surface of a support 
for analyzing protein in one stage using an oligosaccharide of every 
kind isolated from the natural world and obtained by refining as it is 
and capable of obtaining the support for analyzing protein reduced 
in the effect due to non-specific interaction based on the 
hydrophobic interaction with protein analyzed using the support for 
analyzing protein and capable of continuously and quantitatively 
evaluating the coupling interaction with protein of every kind. 
SOLUTION: The linker compound has a structure represented by 
formula (1) and can fix the oligosaccharide chain in a ligand to the 
surface of the support for analyzing protein by an S-Au bond in 
one stage. 




Ail 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



24.07.2003 



[Date of extinction of right] 

Copyright (C); 1 998 f 2003 Japan Patent Office 



Japanese Laid-Open Patent Application No. 
83969/2003 [Tokukai 2003-83969) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Do cument 

[SOLVING MEANS] 

A linker compound has a structure represented by 
general formula (1). The linker compound can immobilize 
an oligosaccharide chain in a ligand in a single step on a 
surface of a protein-analyzing supporter through a S-Au 
bond. 




[CLAIMS] 

1. A linker compound represented by general formula 

(1). 
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3. A linker compound represented by general formula 

(3). 




OH 



4. A linker compound represented by general formula 

(4). 




• • • <4) 

[0025] 

[MEANS TO SOLVE THE PROBLEMS] 

As a result of diligently studying in order to achieve 
the foregoing objects, the inventors have found that by 
introducing into a linker compound a moiety with a S-S 
bond or a biotin within the molecule, a moiety whose 
molecule can easily take in an oligosaccharide chain is 
incorporated in the linker compound. The inventors have 
also found that when the oligosaccharide chain is 
introduced, the oligosaccharide chain can be bonded 
easily and firmly to gold coating a surface of a 
protein-analyzing supporter or streptoavidin (or avidin) 
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immobilized on a surface of a protein-analyzing supporter 
so that a hydrophilic moiety is formed between the 
oligosaccharide chain and the linker compound. The 
inventors have" also found that various oligosaccharides 
obtained through isolation and purification from nature 
are used as they are to easily immobilize the 
oligosaccharide chain in a single step on the surface of 
the protein-analyzing supporter. The inventors have also 
found that the influence of a nonspecific interaction based 
on a hydrophobic interaction between the oligosaccharide 
chain and a protein to be analyzed by using the protein 
analyzing supporter can be reduced, so that a 
protein-analyzing supporter can be obtained which makes 

■ 

it possible to continuously and quantitatively evaluate its 
binding interaction with various proteins. The inventors 
have completed the present invention based on the 
findings* 

[0026] That is, in order to solve the foregoing 
problems, a linker compound according to the present 
invention is represented by general formula (1). 




■ • • d) 



* * « 



[0032] In order to solve the foregoing problems, a 
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linker compound according to the present invention is 
represented by general formula (3). 




NHOC 




[0035] In order to solve the foregoing problems, a 
linker compound according to the present invention is 
represented by general formula (4). 



Ms 

NHSOgNa OSCtyfa OH 



(4) 



[DESCRIPTION OF THE EMBODIMENTS] 
[First Embodiment] 



[0050] A linker compound according to the present 
invention is a compound having a disulfide bond within 
the molecule and has a structure represented by general 
formula (1). 




NH 2 



COHN 



/ \ ... m 



[0053] The linker compound represented by general 
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formula (1) can be obtained for example by a reaction 



below. 




i 



[0056] First, m-phenylenediamine, being aromatic 
diamine, which is represented by following general 
formula (8), as shown in the above-mentioned reaction 
formula, is allowed to react with ((CH 3 )3COCO) 2 0 ((Boc) 2 0 
in the formula) in the presence of CH 3 OH (MeOH in the 
formula) and (C2H 5 )3N (Et 3 N in the formula) to cause one 
amino group of m-phenylenediamine represented by 
following general formula (8) to be protected (turned into 
Boc) by a t-butoxycarbonyl group (-COCO (CH 3 )a group; 
Boc group in the formula), thereby obtaining a compound 
represented by following general formula (9). 




(B) 




(9) 



NHBoo 



[0061] Then, the compound represented by general 
formula (9), as shown in the above-mentioned reaction 
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formula, is condensed with thioctic acid, having a 
disulfide bond, which is represented by following general 
formula (10), in CH2CI2 in the presence of water-soluble 
carbodiimde (EDC-HC1 in the formula) and 
1-hydroxybezotriazole (HOBt in the formula) to obtain a 
compound represented by following formula (11). 




•••(11) 

« 

[0066] Then, the Boc group is removed from the 
compound represented by general formula (11) for example 
with trifluoroacetic acid (TFA in the formula) at 0°C in the 
presence of dioxane to obtain the compound, having a 
disulfide bond within the molecule, which is represented 

* 

by general formula (1). 

[0067J In the present embodiment, one amino group 
of m-phenylenediamine represented by general formula (8) 
was protected by a Boc group to obtain a compound 
represented by general formula (9) at the yield of 78%. 
Then, the compound represented by general formula (9) 
was condensed with thioctic acid represented by general 
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formula (10) in the presence of EDC HC1 and HOBt to 
prepare a compound represented by general formula (11) 
at the yield of 86%. Thereafter, the Boc group was 
removed from the compound represented by general 
formula (11) with TFA at 0°C in the presence of dioxane to 
obtain the target linker compound represented by general 
formula (1) at the yield of 85%. 

[0068] Subsequently, in order to confirm the 
reactivity of the linker compound, the linker compound 
was allowed to react with glucose to synthesize a 
hydrophilic ligand represented by following general 

4 

formula (3). 




[0071] That is, the ligand, according to the present 
invention, represented by general formula (3) has a 
molecule which includes a structural unit derived from 
the linker compound represented by general formula (1) 
and, in particular, a disulfide bond by introducing glucose 
into the linker compound. The ligand is a hydrophilic 
ligand having a hydrophilic moiety which is formed 
between the linker compound and the ligand when glucose 
and therefore an oligosaccharide chain are introduced. 
The ligand, as shown in the following reaction formula, 
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can be easily produced by causing a reductive amination 
reaction of the linker compound represented by general 
formula (1) with D-glucose represented by following 
general formula (12) at a reaction temperature of 37°C at 
pH 3 in the presence of NaBH 3 CN, CH3COOH (AcOH in the 
formula), and H2O. 

! HO— J 



2rs~ + p-""*~vi 

OH 



AcOH-H 2 Oj>H=3 r 3rt 




• • * 



(12) 



[0076] In the present embodiment, a linker 
compound represented by general formula (1) was brought 
into a reductive amination reaction with D-glucose 
represented by general formula (12) under the foregoing 
conditions to effectively utilize a reducing end, thereby 
obtaining a hydrophilic ligand represented by general 
formula (3) at a high yield of 92%. 

[0077] By thus introducing into a linker compound a 
moiety with a disulfide bond (S-S bond) within the 
molecule, a sulfur-gold bond (S-Au bond) can be 
facilitated so as to bond the linker compound to gold 
coating a surface of a protein-analyzing supporter such as 
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an SPR sensor chip, and an oligosaccharide chain bonded 
to the linker compound, i.e., an oligosaccharide chain 
included in the ligand using the linker compound can be 
bonded firmly onto the surface of the protein-analyzing 
supporter. 

[0078] That is, according to the present invention, by 
using the ligand whose linker molecule incorporates a 
disulfide bond, the ligand can be bonded by covalent 
binding directly to the protein- analyzing supporter 
through the S-Au bond. On this account, the ligand, i.e., 
the ligand including a structural unit derived from the 
linker compound represented by general formula (1) can 
be used to easily immobilize an oligosaccharide chain on a 
surface of a protein-analyzing supporter and construct a 
system which can almost completely ignore a nonspecific 
interaction based on a hydrophobic interaction between 
the oligosaccharide chain and a protein to be analyzed by 
using the protein analyzing supporter. 

[0079] In the following, a ligand having a specific 
partial disaccharide structure (GlcNS6S-IdoA2S) 
represented by general formula (7) will be described as a 
ligand which, according to the present invention, has a 
structural unit derived from the linker compound and the 
ligand. 

[0080] The ligand according to the present invention 
is a ligand which includes the" linker compound according 
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to the present invention and the partial disaccharide 

• - 

structure (GlcNS6S-IdoA2S) introduced therein by causing 
a reaction of the linker compound represented by general 
formula (1) with the partial disaccharide structure 
(GlcNS6S-IdoA2S) represented by general formula (7). The 
ligand has a structure represented by following general 
formula (4). 



NHSOjNa OSOjMa OH 



[0083] On this account, the ligand represented by 
general formula (4) also has a molecule which includes a 
structural unit derived from the linker compound 
represented by general formula (1) and, in particular, a 

disulfide bond. ' 

[0084] The ligand (GlcNS6S-IdoA2S-Ligand) 
represented by general formula (4), as shown in the 
following reaction formula, can be prepared as follows. 
First, a trisaccharide having a structure represented by 
following general formula (13) is separately synthesized by 
a publicly-known method. The trisaccharide is formed by 
inserting a glucose unit into a reducing end of a 
disaccharide serving as a heparin partial structure, i.e., of 
a partial disaccharide structure (hereinafter referred to as 
GlcNS6S-IdoA2S) represented by general formula (7). Then, 
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the trisaccharide is brought into an optimized reductive 
amination reaction with the linker compound represented 
by general formula (1) in a mixed solvent of CH3COOH 
(AcOH in the formula) /H2O/CH3OH (MeOH in the formula) 
in the presence of NaBH 3 to prepare the ligand. The 
trisaccharide is synthesized for example by a method 
described in "S. Koshida et al., Tetrahedron lett. Vol. 42, p. 
1289, 2001." Table 1 shows conditions for the reaction of 
the linker compound represented by general formula (1) 
with the trisaccharide. Note that NaBH2CN is added 
multiple times by an equivalent (eq) of 10. 




•■•(13) 

[0089] 
[Table 1] 
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[0090] Note in Table 1 that a) represents 6 mM, and 
b) represents 13 mM, and c) represents 37 mM. 

[0091] The linker compound represented by general 
formula (1) can be dissolved in a solvent system of acetic 
acid, water, and methanol. As can be seen from Table 1, 
the linker compound represented by general formula (1) 
reacts with the trisaccharide in the solvent of acetic acid, 
water, and methanol in the presence of NaBHaCN. For 
example, the linker compound represented by general 
formula (1) reacts with the trisaccharide under the 
conditions shown in Example Reaction 5 to obtain a target 
ligand (GlcNS6S-IdoA2S-Ligand; ESI-MS (negative) 
m/z=1072.15 [M-3Na+2H]-) according to the present 
invention. 

[0092] The thus obtained ligand according to the 
present invention has a S-S bond within the molecule. By 
bringing a solution including the ligand into contact with 
a protein-analyzing supporter whose surface has gold, e.g., 
a chip such as the SPR sensor chip coated with gold, an 
oligosaccharide chain included in each of the ligands, i.e., 

» 

the oligosaccharide chain of the oligosaccharide 
incorporated in the linker compound represented by 
general formula (1) can be immobilized in a single step on 
the surface of the protein-analyzing supporter for example 
through a Au-S bond as shown in Fig. 1. Thus, as shown 
in Fig. 1, a linker compound having a disulfide bond 
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within the molecule is condensed in a single step with a 
sugar chain by a reductive amination reaction. The 
reaction product is immobilized on a chip through a Au-S 
bond to form a two-dimensional cluster of a partial 
disaccharide structure (GlcNS6S-IdoA2S), thereby 
obtaining a sensor chip. Note in Fig. 1 that NS6S 
represents GlcNS6S of the partial disaccharide structure 
(GlcNS6S-IdoA2S), and G represents a glucose unit. 

[0093] A solution, including each of the ligands, 
which is used when the ligand is used to immobilize an 
oligosaccharide in a single step on a surface of a 

4 

protein-analyzing supporter, is not particularly limited. 
However, a specific example is a methanol solution of each 
of the ligands. 

[0094] In the present embodiment, a glass chip 
coated with gold was immersed for two hours in a 
methanol solution of the ligand represented by general 
formula (3) or (4), and a S-S bond in the ligand 
represented by general formula (3) or (4) was converted 
into a Au-S bond between a surface of the chip and the 
gold, thereby immobilizing an oligosaccharide on the 
surface of the chip. Bovine serum albumin (hereinafter 
abbreviated as BSA) was used as a sample to measure and 

i 

examine, with a surface plasmon resonance device 
(SPR670; manufactured by Nippon Laser Electronics Co., 
Ltd.), a nonspecific interaction between an oligosaccharide 
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chain and each of the two kinds of chips thus prepared. 

[0095] Note in the measurement that, for the purpose 
of comparison, 0.1 mg/ml of BSA serving as a sample was 
used to measure, with the surface plasmon resonance 
device (SPR670; manufactured by Nippon Laser 
Electronics Co., Ltd.), a nonspecific interaction of a chip 
with an oligosaccharide chain in a case, reported in "G. M. 
Kuziemko et al, Biochemistry, Vol. 35, p. 6375, 1996," 
where the oligosaccharide chain is immobilized on a 
surface of the chip through a hydrophobic interaction. 



[FIG. 1] |[FIG. 2] 
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[FIG. 3] 
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[FIG. 4] 
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[FIG. 5] 
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y*> Fikcftc4- y =*wi©HjE<beFttteJ:c«ai(» 

«fffl©3^**««r * C £ K * s. 
40 [0025] 

[ wMitB&nr z> fc *©^a ] xwmmwt. jjb© 

gaf)*afi£-r-< < ««fMf LfcttJR. Arties - sis 

6* if < ttir*^>*J*ifc'tt)t»ffi* y >#~fb£fj«: 

^A-T€.C£-C. * y d«IR*»^rt(c|B«{c«;A"C* 
*B^* y >* Wb^fj«Ciffl*iit?£«(c > * y =f®4H 
©3SAKKL. S*ttSP»*Jy>*-{b^£©ffl«:^ 

fissn*j:^{c. sas^«fffl©^^®{cp!i^«3 

- h l/fc^fc L < «^««afl»tffffl©3m^®K:@ 
50 3#a<. 5ISKIS^r*S«J:5KT5Ci#-c*. S 



(5) 
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[0026] *¥mK.ti>1f>Z> v >#-{b£mt« 

iBvammm ztc#>tc> -ms. ( i > 

[0027] 
[ft 8] 




COHN 




[0 02 8] THi* ft SC LTl>S. £[0 0'3 0] 

[ 0 0 2 9 ] ^miCiPiPi ') >#~ft£*Jtt> Ut9) 

±3i<D&mzm®i?ztc#><c> -fas. (2) * 



[0031] rasftsc tzw&t ur^s. 
[0032] *%w{c^s i» ay fb, ±a<D^g& 

MtS&fetC, (3) ★ 



★ [0033] 
lit 1 0 ] 




NHOC 



[0 03 4] -ca3ft5Ci*#®ttr^5. A [0 0 3 6] 

[0035] *mOCiPiPZ V Ftt. ±§B©PiS«: Ht 1 1 ] 
jj?jfc-r*fc*(c t Hfi5£ (4) A 

NHSOgNa OSOsNa OH 



NHOC 



NH 



Met 



(1) 




(2) 




(3) 




(4) 



[0 03 7] -C$k$tlZ>Ct&®WltLri,>Z> 0 [0 0 3 9] 

[003 8] XmttCfrfrZ "J Ktt. ±IBO^S€: Ht 1 2 ] 

f^T€>/c^tC, HB« (5) 



(6) 



#1320 03-83969 
10 



Me 

Na03SO-,_ 0 



NHSOsNa OS0 3 Na OH 
O Pi— OH 



^ 




H 

o 



(5) 



NHSOjNa OSOjNb OH 



[ o o 4 o ] -c^snsc £&!j#3fc£ tri^. 
[0041] ^fautca^*:*- y d«il©@^t^S 

MTJiot _LfE-«5$ (3) £/ctt (4) 

[0042] *^{c^*>i* y =mm<D®j&tm 
imrch^x. im-m. (5) -cmstizvttyfz 

» £@£<bLfc^f*£*8M2-e*C ££**&£ L 
t [ 0 0 4 3 ] ##SWtCJ&>:fc£®S»#*Tffl©3&#tt> 

'jjeoMB&iRfei-sfc&ic. ±3L—mz (3) s/ctt 

(4) -r*3tiS';^>F«r. S-Au^/MtS 

[0044] *^K^^^ge»^*T^©3^m*. 

CH 2 0SO 3 - 




[0048] T>m3tlZ>ttJ£<D®ftrMm& (G 1 c N 
S6S- I doA2S) *r^W(CHSU. ±IBSP^ 40 
(GlcNS6S-IdoA2S) £S*©g 

[0049] ^fS^-Ctt, * Jmiki®mKMAX t 

sspfi* y >* -fb#8Kcffl*j£#. * =flg&£ v y 
i©s«:?BfiK$ns';^>K. Tttt>*>, sas£#s 



*£#&£Ln,>s. 

[0045] 

[28"8©nis©BS] c *&©»& n *§mtc 

(cam-rat £#■?**££«:. ge»#tffjB©£Jt 
#zm^x #*r -r ssa® «t©a*tttHsf^ffltc*^ < 

a»#*rffl©3B$<*£&-S'<< . an?***:'** 

(spr) mzm>x. mmtfiymtsimtit* y 

±12SPR©*>1f?»:/K3&2g<fc<B;i£fbU a*© 
ga» £ ©fe^«Sff«?ra^W)!p-3S*W«:ff fflr S 
6 i/* f- A ©H2£?:fir -> ft. 

[0046] &.T<O^Xit. ge»^*Tffl©3m<*£ 
LX S P R ©-fe l/V? v LXWz >-9"f- ? 7' 

K. «3&*s?95i%56^b^ >; :J*rc*S5£©fb£Si^ 
30 y >tp©TI2H&5$ ( 7 ) 
[0 04 7] 
Hb 1 3 ] 



(7) 



cn{c«to*y^ii=&se©»«T«©3at«^ffl 
[0050] *^«(c*>3!»s y >*-<t&®n,t> 

(1) 

[005 1] 
Hbl4] 



(7) 



11 



^mZO 0 3-83 96 9 
12 




COHN 




(1) 



[0052] ^snsiS^itc^o 



* [0054] 



[0053] ±fB-®5$ ( 1 ) -cmZtlZ V Wt£ lit 1 5 ] 



NH 2 



MeOH 



NHBoc 




MHBoc 



EOC-HClHOBt/CHjClj S 



COHN 



TFA 



f 

S 



NH 



2 



[005 5] T^nSSJSiCiO^SCC^SCi^r 20* (CH 3 )3 Bo c»iiB*T) r«S (Bo c 

it) TStiCtJ:^ TiBHK^ (9) 
[0056]5feT, 3?mH?7 5 >r fcSTieHiES; [005 9] 

(8 ) [it 1 7 ] 

[0057] 

Htiei h 2 n 

X _ / (9) 

H 2 N — C' x > ' * " (8) 

x / NHBoo 




[0058] ~cmZtlZ>m-7 *-~l<>i/T ± 
iaSS6^«C^-r<fc^{Cv CH, OH (5£#. MeOHi 
IBf) fcJ:tf (C, H, ) , N (Stt^ E t, NifB 
T) <D??aT. ( (CH,), COCO) , O 

(Boc),OiSt) iSiCS-B-SCitCj:*). ±13- 
ISS (8) tgShSm - 7 s - U>^7 S >©-^© 
7 5 ^1*. t -•7Y*isij)\'X~>vm (-COCO * 



[0060] rsisn-stt^a^ft*. 
30 [oo6i] -xtc. ±&r-ffi$. ( 9 ) -cmznzitsyi 

#;i<#^ s k <s*v edc • hc i tia-r) . 

(C. 1 -t FP^yMJT'/-* (5£4»> HOB 
t ii«-> ©#&Tt\ s?**? ^ F^=&Wr^TIB 
-85^ (1 0) 
[0062] 

Hbi 8] 




COOH 



(1 0) 



[0 0 6 3] -cmtiz*** vmtffi&fx.&z-ez>c 

i(cj:0. Tf2-«5£ (11) 



[0 064] 
lit 1 9 3 



* 



(8) 
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14 




NHBoc 



COHN- 




[0065] -CWkZtiMtGMIfinhtxh. 

[0066] -xi>v. im-ms, (in vmnzit 

T. m«0*Ctcr b V7)l>*u8m (5$#. TFAi 
IBf) (C«fc»)Bocg£&**--SC£(t < i:'K #*PJ(C 

i?*^? ^ z>m$z-&g. ( i ) -c*;*tis 

[0067] #Hi£©S3g-C«. SJIBH&S (8 ) 
c^bl/tlifiB-iaSC (9) -casnS^b-^*? 8%CD 

»-«5$ ( 9 ) vmz hz>it&t»*E d 

C • HC 1 HO B t CW^fiT-ClJ^-fi^ ( 1 * 



• • • (ii) 

* 0) Tm2ti2>?*>? h&iffi^JSJSStfSCiKJ: 
10 »). mm-MGS. (11) T*3nS{b^gJ?rJR$8 6% 
•CHUt,*:. *©&. ftqfiBHfisS (11) V$k$tlZit 
^^^•♦^©ff&T. O'CKXTFATBocg 

£&*f sctfcj:*). «fs-i^ ( i) -casnsa 

to© •) >*-(b^}*jR^ 8 5 %-rmtc. 

[0 06 8] &(,>T. £©•;>#-• (b£<gJ©K]£te£St 
mrZft&lcWJ^lJ -\t&(!l £ =» - * igjfc 3 -£ 
fcitS. TSB-«S (3) 

[0069] 

Ub2 0] 



20 




NHOC 




[0070] Tgi* ft -£«*&© V F££jfrTS C 
[007 1 ] -T&fcfe. ^^(C^^IB-^ 30 

(3) vm$mv^>Pit, ft*? z-it 
&toim\r ^c<t{c<to. ista-itss ( 1 ) -c^sn 

NaBHsCN 



OH 



.* F^^©^f-rt«:w-rs£ft{c. ^n-x©s 
>*-fb^£©ra«:^$n<5a*tt©';^> ft* 

[0 07 2] 

[(b2 l ] 



AcOH-HjO^H=3^7°C 



H0 ~J — OH 
HON— f 




[0073] -c^sns.t^K:. iriB-iass ( 1 ) 

$nS';>*-(b^4. Na BH, CN. CH, CO 
OH (5£<£. AcOHifB-T) fcitfH, 0©#£T> 
P H 3 . JKJc3&g3 7 'CCC-CTgeHKSC (12) 

[0074] 

[(b2 2] 




(1 2) 



[007 5] raSft-SD-^l/^-^iSTcTS^b 
50 SJSS#iCi(Cj;0SBCCiiS?-riC£*i-C#2,„ 



15 

[0076] *9m<OB1£Vlt. UE-ffiiC ( 1 ) T$k 
ZftZ'J >*}-ft£®i±IE£i#T-C-1&3. ( 1 2 ) V 

(3)vm2tlZ. &*&©•/#> F£9 2%£l>5i« 

[0077] C©J:^^3K^*7 a m& ( S 
- S *§£) Srftfc-lf fcglSft* «; >*-fb^«J{C#AT S 

VLtc&tJ*0-£1&£ (S-Au^) 3tfg<. 

[0078] -r&fc*^ *^(cin«. 

££#?£•*>„ t©fc#. ±ffi©!/#>F. T&*>%> 



(9) 1$S2 003-83969 

16 

S^#Tffl©3^F^ffi(cffiM{c@^b-rs C s 

[0079] ^ctc, ±BLfcy fb^j&tfit yssf 

Kfcl/C. i>flB-MS (7) T3i3ft*1$£©8B#r« 
10 #jg (Gl cNS6S- I doA2S) %MtZ>*)i3\s 
FtCoi»r6(T(cK9i-r<S. 

[0080] *«9!*c**S±B»;^> F«. lirie-j® 

5$ ( 1 ) -c«<*fi* -fb£«!*®rffi— ( 7 ) 

r&Stl&S&ZXffltii (Gl CNS6S- I doA2 
S) £^trtb^£Kj££tf£C £«:<£») ±iaS5#:r® 
«j»(GlcNS6S-IdoA2S) £B»IBt,fc#f£ 
WKfrfrZ >)>*}- (b^K&At/TfcS Ft?* 
0. TIBH&iS (4) 
[008 1] 
tft2 3] 



20 




OSOjN* 
° Sfc J -° H 

NHSOgNa OSO^a OH 



[0 08 2] -c$3ft£tt£«#t/ci>&. 
[0083] c®ft:&. ±s— «S (4) -castis 
ijyfbtfc. mBHt&t (1 ) rstsnsy^-fb 

©SHWfcWl/TVS. 

OSOgNa 



... (4) 

x [0084] ±ie-f&5£ ( 4 ) vmztizm&zm-tz 

30 !/*>F (Gl cNS6S-IdoA2S-Ligan 
d ) it, TiSKJcSS 
[0085] 



s-o /°J—o r\- 



Hb2 4] 



NHOC 



NKS03Na OSQsNa OH 




NaBHgCN(20 eq) 

AcOH/H20/MoOH= 
0.06/1/2* 



OS0 3 Na 




NHOC 




NHSOaNa OSOgNa OH 



[0086] r^snsi^tc, ^V><09»W&V 
hZ>~m, Tfcfcfc* gulE-ffi^; (7) r«<**i£gi$# 

(fc(T\ GlcNS6S-IdoA2Sif2 

t) <Dm7ujm&?)i*-xm&zwAbtc, Tie- 



5S (1 3) 
[0087] 
[ft2 5] 



(10) 



17 
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MeO 




OH 



NHSOaN* 



OS0 3 Na 



3n^»J>^Wt^i4, CH, COOH A 
cOH^IBT) /H, O/CH, OH (Si*, MeOH 

Z>C£&-CZ2> 0 ±iBHil«. 09;Ltf rs.Koshida et a 
1., Tetrahedron lett.Vol. 42, p!289, 2001^ J KHB 

S8S ( 1 ) vmtiz v>*-it£®t=mt<Dfxjt& 

fcfc, NaBH, CNtt, lOSI(eq) 
[0 08 9] 



10 



20 



30 



40 



• • • 



(1 3) 





No reaction 


No reaction 




No reaction 


CO 


CD 

CO 




co 


0 

CO 


co 


CO 


tv 
CO 




CD 


co 


CO 




co 










s 


1 

0 

0 


S 
I 


i 


i 


0 

2 

0 
0 




0 










r 




0 

4 


s 


O 

4 


s 

4 


±1 


0 


O 

• 


p 


O 


0 
CO 

d 


Si 


0 


0 

# 


-a 
0 

• 


O 

•> 


3 
0 

• 






CM 


CO 




id 



[009 0] » 1 «f» a ) KB mM. b ) « 1 3 
mM, c ) «3 7mM*St. 

[0091] mifB-)KS ( 1 ) vmztiz U >*Wfc^ 
50 fttt, ftH-^-^^^-^s^^igisgri. si* 1 



(11) 
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20 



e^j-si^K:. buib— tas£ (1) -C^3tiS'J>*— fk 

N ©saETC=« <t SIS L . tfKlSfll 5 VCm?3k& 

Tvm®.-m. ( i ) -cusft* y >#~fb£©i=ti 

>F (GI cNS6S-IdoA2S-Lifirand; 
E S I -MS (negative) m/z = 1 0 7 2. 1 5[M 
-3Na + 2H] - ) Z'&ZCtttVZZ. 
[ 0 0 9 2 ] C©<fc 5 tC tsTff &ftfc&HBCC£>*>£ V 

#>f«. ^wgtcs-sis^srwu ctie>y#>F 10 

f*. 0UU#&£3- rWciJlBS PR ©•&>••)•-*? ? 
9©??:7&£ftllfe;31t*C&«:J:9. Cft6y#>F 
(c£**i**y:**S«. BttEHKR ( 1 ) 

s y >*-<k^ft(cffl*ii^* y zimo* y =f» 
lit*. fiaii«aitc*-r«t^«:Au-s^4^Lr l 

c ettiefct). 0 1 (c^-r <fc 9 tc. ^-rt 

kv>w? -< fx**?* y >*-fk^^S7cT 5 y 

s * » ^±«:HSfk u-caJ^re^jg ( G 

1 CNS6S- I doA2S) <Dr#jtf 
m&-Cts.Z>-b>?-*v7imh1nZ>. ft*. SI 
t>, NS6 S tt_hlELfc§|5#-il#i§ (G 1 c N S 6 S 
-I doA2S) ©5£G1 cNS6S£**U I2S 
« I d o A 2 S Gtt^3-X#fit*m^. 

[0093] &$mt l Cir>ipZ>±M&L1t& l J F*JSt>* 



W. ftmStSttifcCD-Cttftt,^ *#fcj(Ctt. 01*. 

«. cne>yx/>F©yf ✓-**K<w««wf&*i*. 

[0094] ^©^Hcfcl^B, wilBHeS; 

(3) £fct*(4) H&2tlZ l )*fy¥<DJ$S-)im 
m(0. ImM) K. SMira-f ^>i/lfc)!/7 
:*•&!>? ??£2ftn&ftU B?l2-j®SC (3) Sfctt 

(4) t?^snsy^> F*©s-sis^%?5»^affl 

©^i©Au-s^{c^jfe§iisci{cj:or > tfy 
^Ili^f^ffiKS^bSHfte. c ©<*:*> let -cms 

o/c 2 as©?- ? ?©#&8ttfB£fftB£ . 0 ftiaffiT 
;i/-/s> mr. BSAiief ) zsmtLxmrni,. 

mn-fzx&M&m. (B*u— y-w?ttK. sp 

R6 7 0) £/Bv>Tffl^*C<tfc«fc9*fei*Lfc. 
[0095] ftfc. ±Sffl3£(CtJt>Ttt, JtS8©/c* 
(C, rc.M.Kuziemko et al , Biochemistry, vol. 3S, p 
6375, 1396^ J (C^3ft?v>&£9&tt*ttfB£fMi 

**H/c* ? Tame* y ds®^@s{bL/t»^{cte 

W*^»^"<KWMWWHi:fWi*. 0. lmg/ml© 
BSAtKft&l/CitJBU SI^7X*>*Si^ 
(H*P— if— STttMk S P R 6 7 0 ) *fflv»T«je 
Lfc. 

[0 09 6] 02tt. TIB-^SC (14) 

[0097] 

Ht2 6] 



r OH r-OH 

J — O ) OH 

OH ON 




[0098] -catsiv&flESoy F&givrflrictt 

t££2Mtc®£ (02*. ^AJcrmT) fcfeW5#1t 
SWffl5f¥ffi«:J:-5U^!j<>X (RU : Resonance Uni 

t) £iH&-«st (3) a c«t3ti**jHM>yxf>F* 

ffl^-CAu-Sfe^-^Ur^n-Xi^^^Ktg^ 

taa^«:«t5u^#>^ (ru) i©Jt©4^i/rc> 40 

•5. ftfc. A 9 77(CBpH7. 4©y>ssffi*e* 
(PBS) SHsWBbfc. £fc. A»7T©8E«tt5w 1 
/m ini Ufc. 

[0 09 9] BSAW-7jl/h-^-?>y;l/n-x«:t*ffli: 

ffflii^ciWioti***. nm-BA (14) r 

fcfJ£ST«. S6*tt^9^±{cc©J:5ft^3-x 

AKi%fco*:y3tf>F*HS<bo. -e©±(c»*ttga 

St?*4BSA=&SD^fctC5. iglAtCin-f £5iC*t 
ftUXiJOX (RU) anSSJSn. 1 240fc©£i!!lft 50 



COHN 



... (14) 

mm (aru) #aai3ft. immmtems-tfimt 
ioioo]cn». KSA£?y?±<om<&mt<D 

S©tt#fcsrK:Bii(cft*. 

[0101] — 0Digg©BSA£. Au-S*§£ 

vx*v4 Fts&*^&4^fc*»*>&8*tt y 

X^F*HJEftL«fc*?:/±K:ill*.:fc£C5. <£Blt^ 
■fiStC. U^jJOX (RU) Ba«BStftD. 
^WftM^«5&t'a®J3tift*>-p/c. COCbiPh, m 

e-HKM (3) r«sh*^Mi©yj!/>F*ffl»»rA 

u - S$S££/rLT y;V3-x* 7 ^'(cfe^S 

^. Bl!*IHiSfOTK«^<IWJM»BSflP«tt*ffll'C 

[o i o 2 3 *fc. eisicc. Ufa— use (4) -c^sn 
s y ^> F*ffl(r>r±i6i/fc^s«: «t y >©S5^ 



(12) 

21 

rMftte (GlcNS6S-IdoA2S) ZmffitL 
tc9v BSA. &t«C. th&&y*>t: 

£j&vWF-<:7>F (vWF"lJ©^ij>g^t-f h : 
Y I GLKDRKRPSELRR I ASQVKYA-N 
H) 4©fB2flMBftJ:?>U.Xtf>X (RU) flffi:/ 
7Xt>^g (B#U— «f-m?4±it S PR 6 7 

o) ^ffii^-caijso/t. 

[0 1033 33*. &CV3$mkbX0. lmg/m 
l©BSA^flaLfcJS^©PX^>X (RU) iff; 10 
L/. ^DW^f4£Lr2 nM^vWF^^? F*& 

fflifci^©ux#>^ (ru) £^-r„ 

y{C«pH7. 4©PBS£G&B0fc. A»7r 
©$£S« 5 w 1 /m i n t Ltc. 
[0104] BSA tt-^ 'J > £ #1#gfff Kfi&PtCfflS 

[oio5] y is t&^wmmt z> c £# 

«sssnri^. t hfi*7*>^77>HH^§ia 20 

ft*©^ y>l&£F;< 2*iM©£j&vW 
F^T"^ F£B S A©ft*>9K:ffll>T S PR£8U£Lfc 
£C3. ^DK:^-rj:^{c?ge,3{p%^fti^*sSS!l3 
ft. ^K^*B5f1UB#&SC£#«-7fc. C©Ci 

CCi *##gtt&ffiSfly8©i^£jtemr # S 

[0 10 6114», ^fiKvWF-^'^FCjgKSO. 

0 5wM#>e>2. 0 uM*-cattWK:^ks«rifffi— 

(4 ) -caStiS y F£@3£{bL-/c^ ? ^±(C 30 
o/cCi?:^. ^fiSvWF-^^K©^'?^ 

3$r©M£*tt-en<fcoT<,>.S„ fcte. -h^iflSKfc 

t,>T&. ^?7tKBpH7. 4©PBS£ffiflJU 
7 y©ifcStt5 m 1/mini btc. £tc, mm?? 

x^^ia^gtcti, H*u-if-m ; fttss©^a7'7 40 
x*>*m$m. r s p r 6 7 0 j ^ffl^fc. 

[0 1 0 7] E5©^Ett. C©it©@5iS©^L 
lT&:b*J. Hffta— JISSC (4) r3l;**iSy#>F£@5g 
ttbtc? v 7^JBv>fc»£tetett*£$vWF-'<:7*?- F 
©9 1 -y ^©@S^bS©^b (UX#>X (RU) ) £ 

^vWF<^ FoiSgtc^OTT'n ? h Ucmvh 

[0 1 0 8 ] S5{C^T<fc^tC±12^fiXvWF^^ F 

©jSs^^bs-ttr^fiSvwF^^^ f ©-en-en© 

i&gCC*hr£UX*>* (RU) a^^Sfcaysu 50 
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TJ^tC. «5fB— JKSC (4) ?StSn*y#>F (Gl 
cNS6S-IdoA2S-l igand) £flH»fci§ 
£tCfct. Sobel^atit»^«:J:oT*at)fcfii(M.Sob 
el et al. 3. Biol. Chem. (1992), vol.267, p8857 . 
K. =370 ±100 nM)i^(Cjfi^ffl (K D =2 1 On 
M) imfrtllt. 

[0109] wbhba (3) -vrnzftz VtTs 

F (iftfctt'Jtf^K) *MbOfc^y^±{C^tSvW 
F^^K?:±fBi|g««:aAUfc*!. C©t&£tt. @ 
5©|gFK:7jrr«t5(C. ^RSvWF^^FiK^^^ 

t©M^tasf¥ffltt?&i'ii9J3nr. #*ssw&fflEft 

[o 1 1 o] jeU:©<fc5KiSfe-ia5s: (3) rsisns 
y #> F4isti/tf ? :/£jb<,>t vwf *©^-5 y 

>fe£F>-f>££tf£J0S-*:7> Ki©^^Sb4S P 
R-CSUSL/tM^ #ltlfi&ffi5roB©##i8B;*n 
S6{C^M^f , ;>iC©^^^9 L K (£l£vWF-< 
:/*F) i©«^^K 0 Ktitf^lA^SPRJS?*? 

[0111] £Ll:4>C&fr&. ##693iC#>a>-5J: 

fa&y#> KMcfKctie y#> RcjBt»e>ft-5fofa- 

«a ( 1 ) t^sti* y >*-<b^j«> * y =mts 
m«Au-s^*^i/T. sea^*fffl©3EJf 

^SCcB5£fb*S/c&K^tt«n/d4»£WTS<b 
[0 112] «±©<t^cc. *^{c«tti«. StcTS 

^■(bsistCctoT. mmt~m. -r&n^. ^y>© 

(Gl cNS6S-IdoA2S) {C, ^ 

BSIb^SciKiO. ^^^<!:©^Sfl«j&*BSf¥ffl 
F t ©#SBfJftfflSffffl^SS'Jf sciaj-ctscttf 

[0 113] *^{c*j^r«. ^ «; >t&6tt 
*j. *^«cn{cKS3nsfe©r«^<. ±tai/fc 

^^^WCi-C. f6©^y>i^14Se»i© 

jo i Hjaict^, *^(c<tn«. ±ia©y 
>*Hb^f}*ffli>n«. STc^^woT^s^y^' 

#>9-Cft<> ^9 7-=Srffi^r^ST-r5^a»i©«*14 
[01 15] «W»9i9tt, ^ y rfti©^^ 



(13) 
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23 



24 



-^a7i-^7< -©iifl^©sea9*Tffl©23tf* 



[oil 6] WT. *^«:*>3&5.s<fe©';>*-<k^i 
tbtr. *HH*9tt S - sm-SZtttcittcdfUiLORt) •) «c 

JB©3mf*tcoi,>T IB^T *. 
[01 17] *^K^*>ifa©U>*-<b^5ti. tr 

&r>tc&&mmm , )y*--c$>'), -t®& (2) 

[0 118] 
Hb2 7] 




(2) 



[0119] t?g|Stt&1f jgfcWUTUS. 

[0 1 2 0] ±I2-I5S (2) -CS3nS'J>* 



~fb 



[0 12 1] 
Ut2S) 



H 




H2N' 



NH 2 (0.5eq) HOBtWSCf 



H 1 



bochn ^O j ^ n 

H f 



H 




0 



^ H Jy^^ 

TEA(2eq), conditions B< ^_/^^N^ O 




TFA 



o 



p3- 

■* H 



[0 122] rmsnssfSociogg^^ci^r 

[0123] _blB<DSl£^«:0^^^rTI2- 
S(15) 
[0 124] 
Hfc2 9] 




CO £ H 



(1 5) 



50 



[0 1 25] vm2tiZp-TZS£M&m%, MeO 
Hfcitfh yx^T^> (TEA) ©#SETv (Bo 

c) , 0£SSfcTKj£3trcJjaHB« (15) 

3 ft 5 p - T 5 s£.UW®<DT ^MBoc 
(Bo eft) fSCiCtJ;^ TIB-ffiS; (16) 
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[0 12 6] 



BocHN 



^ // 



(14) 



* * [ft3 0] 



C0 2 H 
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(16) 



[0127] -emztiat^MUfinhtiz. 
[ o i 2 8 ] xe. stsss* o 'c^^mm^ma 
r. ±ia-jKSC (16) -csisn^b^*, ch, c 

1, HOBt, E DC. HCKDiy&T-C. TI2-* 



(1 7) 
[0 129] 
Ut3 1 ] 




(1 7) 



[0 1 3 0] -catStlSyx^UZxhDTSV (0. 5 *[0131] 
^fi) iSI&S-e-Cffi^S-ti'-S.CiKJ:!). T1E-I185S Hb32] 
(18) ★ 



BocHN 



BocHN 




■ « v 



(1 8) 



[0 1 3 2] T«3*lSft#e»#&e>tt*„ -frU TEA (2SS) ©^fffr, T^-MS (1 9) 

[0133] X(C. ±I2-«S (18) vmtlZ>it& [0134] 
■miN, N-y^WWAT; F (DMF) CCjgfiS A Ut33] 




• • • (19) 

F F O 
(St*. Rtt -^^~ F *< p *> **=•* -N^J 



[0 1 3 5] TS^ttS. V**Xbffi&.3-X J ?Mt& ♦[0136] 
^iStSS-e-SCitci:*). TIB-ia^ (2 0) +40 [fb34] 



BocHN 



BocHN 



[0137] Vm.2tl2>it-£ffll&nhtl2>. 
[0138] B&m&ZO'Cfrbg.UlCgUZ 
H±T h !/ 7Jl/*B|ffll (TF A) •VUBHS&. (20) 




50 



vmztizitswwBo ci. ts^so^ 
aa«i-r <*«W4> ctKjco. *»hk**5 

•;>*-• fb^JiL'r. are— 8* (2) Testis. 
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ens. 

[0139] ±I2-)S$S ( 1 5 ) V 

3 ti2> p -T 5 T 5 ^I^Bo c 

(Boctt) -TSCiKJ:"). -$5$ (1 6) 

nzit&mziRmi 5 xrwyta. ( i 6 ) ? 

S3ft£ft^£±f3Lfc^T-e-«55£ ( 1 7) 
§ns^i^u>h yrs> (o. 5^a) <t£j£Stf 

•SCitcJ;»)> iR$9 3%V— ©SC ( 1 8) V$k$ftZ 

itstozmmvic -e©&. ±ie-S2S ( 1 8 > vm 
tiat&toz, iBotc^rv-m^. ( 1 9) vmz 

ft £ V* ? >©ffitt x * y-Mt^m t SJS 3 S C 4 (C 
£•). -IK5S (2 0) r&SiiSfl&ft (ESI -MS 
(positive) m/z=5 24. 4 [M + H] * ) 

tc. ±fe^:t?>©rSttxX7^Ht£^tfK:£i*3£ 

ccnditions©aiBfcT^J£j££:# (jgJ&teitfK 
fwSg) £gMUci»£(CtettS_kSB-fi55»: (2 0) V 
&2tlZ<t£®<D&itil.mi$k2 Kin?. 

[0 140] 

l$t2) 



(15) ^20 03-8396 9 
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* [0 1 4 1 ] ^2{C7F-r«t^{C > tf*?->Sttfbx;*?- 
Jbil/T, '<>ii7;l'^Ci7j-JH(Pf p) 

fc*«c«fc*>. stttf s±ib-&5$ (18) rssft* 

[0142] $C>T. TFA-C±BB-fia* ( 1 8 ) 
S*i£{b£13j©Bo cS^K^St-SCiKlJrO^ ±IB 

tf*^> f&fc-fe. io^-iKS; (2) m<* 
[oi43]^c»t. c©»;>*-' ft-gynm^t:* 1 ) 

@{cMfc£7;t>t;l7'-7>hB J f-'<7> P (vWF^ 
8: -T^fc^. l5ie-jKSe (7) T^Stiigp^nll^ 

ii(GIcNS6S-IdoA2S) 5r^fflUfc. 
[0144] 1rttt>%, ±M&V*?> V >*-*ffll,>fc 
#fM8K:*>j!»S y Ktt, TI2-«^ ( 5 ) 
[0 145] 
Mb35] 



20 





R 


Conditions 




1 


Su 


DMF, r.t-^Ot: 


4 5% 


2 


Pf p 


DMF, r.t 


6 3% 



NHSOsNa OS0 3 Na OH 




* H 



(5) 



NHSOsNa OSOjNa OH 

[0146] -cm tizmmzmu. mm-ms, ( 2 ) 

|g (Gl cNS6S- I doA2S) #$A<*ftfctiiii 

[0147] cntcto. ±M&-f83£ (5) -caistis 
y **> k«. mriB-fitsc ( 2 ) -r^s ns y >#-~fb£ 



y 3$ttl£ Lr±iesss{bgf^-Si (GicNses- 

I d oA2 S) Srtf*^>-^ h (Sfc 

[0148] ±12-15^ ( 5 ) V&ZtlZ y #> Ftt. 
TfBKlcaS; 
[0 149] 
Ht3 6] 



29 




(16) 
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30 



O-j 



"■""Or" 



NHSOaNa OS0 3 Na OH 



Na0 3 SO-i_ 0 



NaBHjCN 



Mel 



HjOzAcOHiMoOH 
=6:1:15 



NHS0 3 Na OS0 3 Na OH 
NsOjSO -i n 0 



NHSOjNa OS0 3 Na 

&*> *i; ^ «; >#©g&#«lj£n§ ( G 1 c n s 6 s - 
I d oA2 S) <D&7&&$i< l C?)l'^--X&iiLi&Abtc 

m&-!&£ (13) -cfisnaHiiSr. h, o/a c o 

ST-cfSiB-JlfcS ( 2 ) rustic £*ygj£§!!©y> 20 
ij -i b^t?* s t * ^ > y > * - itgAT s c t (c <t 

[0151] ^3{C. |i[iB-|&5£ (2) -C«3nS'J> 
2;-<b£*J<!:=8<b ©Sl&&#£jjVr. 
[0 15 2] 
[^3] 










1 


HaO:AcOH=l:l 


No reaction 


2 


H«0:AcOH?MeOB=16.1* 


47% 


3 


H20:AcOHMeOH=6:ia6 


60% 



[0 153] X3*>64l*J:9tC. |?iB-)l5S (2) r 
SIS ft* >#-{b^tt. ItK • * • S*s->l>®M 
IfctCTNaBH, CN©#£TT:=8<tKJ£>U 

sio«hj3 (c^-r^ffT-citiiB-iKS ( 2 ) -casns y 
(5) -cai;*ftS£&fflj&M©y#> f <*y=*ttny 

#> F : E S I -MS (negative) m/z = 523. 8 
[M-7Na + 3H] 4 " ) i'&ZC i*ittfc. 
[0154] &tC. ±IBtf y ^Hlfty F*«BU 

^>©Wl>§if0tt : &fy/8LTS2^J3tf. ^'-"JXtett 
©*7 s jU^7'9 1 F<!:©tBSf'Pffl?:iS^> ^©WJBttSrtfe 



30 



40 



50 



OH 

[0 155] cc-c, *>)JmmVtiyfZSPR(D-b 

yv+v^iMMmt-tzm'iK.^x. mi u> ~ 

(d> *&mhx\*7K.mttz. 

[oi56] *ma,cit>tf>z±g&* y ^mm v #> f 

y ^n$iy #> F*dt»««i. ^«>x v is? 
brwyzmfflibtcs pR©-fe>-y-^ 

g^yneiiy^Ftc^sn^^yrft^R. 
9. ±i2^^>y>*-(ciffl*jM,/c*ydii©*y 

rffttl*— gpsrs PR©-fe>i/?- ? -/^BKlBS^bS 

[0157] t, vvzfvrwzsffimii-v?^ mi 

(a) K^-r«t^«C^7X^*®(C^3— f -t >y 
L/c SPR©-fe>-y-? ?:/«:. 07 (b) «:^<J:5(c 

a u - s &£*mm urrie-«^ (21) 

[0 15 8] 
Hb3 7] 

(HOOCCH 2 CH 2 CH 2 S) 2 ~>{Z\) 

[0159] ft* 4 . 4 - ^t^HttKft 
07 (c) Kin? &^K.m%\tZHtcA , A-V> 
**Vfm*fc»lfe&<Oti frXV A 5 F©#«ET"CN- 
t Fo+^nMflMS FiSJSSHtrffitt^bLfcS. 
07 (d) K:^-r<fc^«:xhb7"hTf^>©^ST2 

7 VVy*Wmt? Z C b ifiV ft £. 
[0 160] 08ttSPR©-fe>-y-^v^±«c^ bUV" 
h 7 f V >%@SfbL/fcKF©S P R©-tz>-y- ^7 A©*£ 

S©-«|-C*') 1 mmtvy~>^yyr<Dya~m 

IfflfcinU HmtmtknSSat (RU : Resonance Uni 

t) Ztjx?. 

[0 16 1] Jfc. 08 ^EPXttXH^HTt^ 

7t(CBpH7. 4©PBS£ftfflU -€-©i3Sft«5 y 
1/minib/c S/c. aB^7X*>ifcRSJIB«: 

W. B*U--y ! -mT-ttS!{©^B7'7X*>^i!i^g 
TSPR670J %mMc. -€-bT. ^CCM-^L^C* 



0-7) 
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U *?:7U:K8i^Sr§14xx7\rt'£lM7 5yx* 

y-)VlC + ? b^^Uc. StefivtcX HU:7>7 
t^>©@S{bg«X h U7>7t^>&Aiiir©-<--X 
7 5 ^x£y-;McJ:S*i. -,£>:?©&© 

^ h 7 ey>©@5t{bfi« 2 9 3 0 R l)V$>itc. 

[0162] xmitcfrfrz* <) im®. y #> Ft*, c 
[oi6 3] c©£$KJBc>6ft-&±fB:j-y=r©liy# 

=fftlfl f #> F©P B Sj§&l?a3£tf 
[0164] #HiSCW$8K:<fcfttf . -fciS* U =f^K 'J 20 

#> F*£««gjfr mtue* y =mm v #> f©p 
v -f^mm? L < tt&at s <fc ^ kx f u^ - 

h 7 Ki? >*H»fc >1** v 0 rffUjl 'J 13 

> F^t?^*aAureeai©tr^^>-7t> ; >^ 

Sft&£ffi5imB£ffii>fce**>-x h \,?yt\zv 
<fco TUB* U =f«M v F£±ffi-fe>-* * 

W^" -2. -fe >1f * 7 t/tflaW 5 C <t *s-C * tc. 
[0165]», CfD-fe^tf^^ffl^TvWF'i 30 
:7*F&©«asa*K t ^fJSl/fc 09 <a) B. X 
F U7>7 e^>£@^{bLfc S P R©-fe>^ ? 7"£ 
^■T. ±IBvWF^:7*F<L©ife£5e&©8U5£tC|gl,-C 

B. 09 (a) {c^-r*>^^^«:. jgS^A-C* 
y =fHlfl #> F*£t»P B S&«£iiAl/-C0 9 

( b ) KtjVTJ: 5 tcs* y ^kk y FB^ftStt. 
^■c. 09 (c) tc^-r«t^{c56«:iigg^^t:v 

■y-y^A©— ^j?:si otc^f. 
[0 l 6 6 ] mi 0ttfc>i^?-7*±(c*ydaif[y# 40 

>F*@S{t§-tt. igg£^*.TvWF^:/?F£&A 

bfci *© s p R©-fe >-y- ^7 A©&£©— WTb *) , 

*»ftflS£<b ( r u ) . 

[ 0 1 6 7 ] *fc> 010*, T 'J =J-©Jly F 

©a A£m t/ . 1 tt*S£«c ng^ t, o tc * y rfitfi y 

13> F©ftfr©/c&©5>x>^M'? 7 T ©S^£m 
lT. 'J rf«M y FB. ^©igg5r 1 . 3 9 AtM*> 

62. 2 2 yM$-C2^KjK£{b3ttT±fe-fe>-y-? L "-' 
^"(Cjnx/c. &*J. 7>->^^rlC»pH7. 4 50 
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©PBS3H&8U f©MB10(il/minil 

te. ttc. affi^7X*>*qSSg{cB. B*u--y- 
*fttK©*H:/5 X*>*irg^g rsPR670j £ 

ffl^/c * y =fHift y F©B^b««. tv^mm 
y**>K©aAl«©-<-x5-Y>i. ^jft^y^BlR 

y#>FjWJ&»*3ti. *i»ftas:{b (ru> *s-scc 
^ofc^©^*5@g^ g{ ctB^-r^ 0 ±iB©^>-y-^7 

a-cw+ y rfnai y F©@Sfbs« 1 4 o r ur * 
[0 168]»>t. *y=fl^iy^>F?r@5£{b3« 

%miH&£<t (RU) ««9JLfc. vWF^Ftt. 
•e©igS?rO. 5mMj!p61. 0 /iMSra^WJC^b 

K». *y=T8Mly^>F<tvWF^7 , 5 i Fi©^K: 
«k2.E©ft"!lft^b3!P6*«6fcM^3iSi, «gStCj: 

[0169] ±§&<DmJZfrbWBi2fttdg&m&Ko 
B. Sobel ^teWS^tciorStJbfcffiCM.Sobel e 
t al. J. Biol. Chan. (1992), vol.267, p8857 , K„ - 
= 370+100 nM) tm^mcm (K 0 =2 8 0 nM) 

[0170] {Jl±©J: 5tC. ^lyfiC^Kfclr^TH, 
i^l?:^b3-lf S/c*©gffflJ& t*^> y >*-«rS 

«fc0» tf^(*»^bS#Sci*5rgf/c„ ^-i/T. c© 

*^bS«fc««i»e»i©ffiSffiffl*S PRTMB8 
•TiCitC.J:'). t=J-^>y>*-©SPR^©Ic;ffl*s 

[0171] C©J:^(C, ±fBtf^?>y>*-». * 

©^^■rttc^^^^Asnri^ci-c. Ka©^ 
ft-cfr*> o tx h u v 7 w>z®m<tbtc? v 

77^-f<-?n7(-i'77^-©ifl:IC 1 tf^7^> 

- 7 ©«i, >#se*fas:^ffl jjb o t * ^ > - 

x huy h 7tP>^(cJ: «5 ^ y rf^(?r@^{b-r 
[0 17 2]C©KS> ±iatr^-?>y>^-?:fflc^ 

c<t-c. ®7c*e^wtrt^*y^^*§ia»^ 

ffl©3^ft^ffi(clS«!(cBS<b-CtS«t'5i(C)4^ft:„ * 
[0173] 

[%m<D%m «±©J:^K:. *BW«:.fcn«. 
K S - S S^fc b < « ?■ > fcSPfe?: y > ft 

^ft^ffi«:@S{br-&ci*s-c#^<!:««: > c©<t5^ 



(18) 
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mm<D3m&*mmz> c t #r # s 1 1> ^^^n 

[01] -«5$ (4) 

[02] «£3|W';#>F£J8tvcv/l,h-X£-fe>-!J-^ 10 
UX#>X£-fl53$ (3) -C&3tl£*%£©*/#>F 

[03 ] m i (cstgaiMi©5^t4ffl^t b s 

A£t«c£;£vWF^>^ FiO^ftfgffrtBSfPfflKJ: 
£ V X X £ fflfe b td&&*m? if =y V X * S . 
[04] ^vWF^^ F©igg£»S&lflMt;*tt 
T0 1 Knk?%&Kftfim<D3a$fttcm*.tcm£<Dte-£; 20 

fiig^^T vx 

[05] ^vWF^y? ^age^a^wtc^bs-s 

££jjXvWF^:/^ F©±iBgeS#*Tffl©33$#^© 
[0 6 ] -ASS ( 5 ) -CH3ft*#IS9j© 'J F*JB 
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[07] (a) - (d) I*. HBK (5) -C«3ftS# 

[08] SPRKffll»S5B»#&TJB©£}t*±«:*h 
h T fcri?>£@£fl;l/fcB$©S P RO-tSVifv A 

[09] (a) it. Z h\s7b7Vi»$:mm<tLtcS 
P RJB©g£S#ffiffl©£#<*^-r#t5£0-C* 0 . 
( b ) it. ( a ) {c^Tgam»#Tffl©3mfttcHi5^ 
( 5 ) -cSt;? ft&t&H© #> K£S£fc£-&A:tttt 

«r^r«s0r * o . ( c ) it . ( b ) icmtm asa 

ffffl©^#K3^«:^mtvWF^^ F£& 
Abfci t©±f2geS^*fffl©^F»i vWF^f 
F i©tli:f1UB£w-f gt5£0-C$>S. 

[010] sPR(cm>*g£ft#ffiJB©$#»±«:- 

155$ (5) vmztiivtri'Fzmmitzit. 

XX v W F ^ -f? F £&A Ufc £ S © S P R ©* >tf ^ 
[011] g£*©';#> F£ffl<,>T8i*tttB5{iyB(c<fc 

•seas© ? ^^nra-c^i. 

l 2 ] 0 1 l tcm-f-ky??- y ■7zm^xffimit& 
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[05] 
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[H8] 
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[010] 
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mi 2] 
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(51) int. a. 7 

G 0 1 N 33/566 



F I 

GO 1 N 33/566 



F $ - A 4C057 CC03 DD01 3309 

4C071 M01 BB01 CC02 CC21 EE13 
FF04 0G06 HH08 3301 LL07 



